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Description 

This  invention  relates  to  fasteners  for  use  in 
joining  human  or  animal  tissue  and  to  instruments 
for  use  with  such  fasteners.  One  part  of  the  fas- 
tener  is  a  W-shaped  staple  and  the  other  part  of 
the  fastener  is  a  receiver  which  interlocks  with  the 
legs  of  the  staple  to  form  the  fastener. 

Over  the  years  various  surgical  instruments  for 
joining  tissue  have  been  developed.  Most  instru- 
ments  have  been  developed  utilizing  metal  staples 
for  joining  the  tissue.  The  metal  staples  are  rela- 
tively  rigid,  have  their  legs  sharpened  to  readily 
penetrate  the  tissue,  and  once  penetrated  may 
then  be  crimped  into  a  clinched  position  to  hold  the 
tissue  together  as  is  well  known  in  the  art.  Instru- 
ments  of  this  type  are  more  fully  disclosed  and 
described  in  U.S.  Patents  3,080,564,  3,079,606, 
2,891  ,250,  3,589,589,  4,207,898  and  4,351  ,466. 

Generally,  the  instruments  comprise  a  movable 
member  or  jaw  and  a  stationary  member  or  jaw. 
The  movable  jaw  usually  carries  the  metal  staples 
and  the  stationary  jaw  carries  an  anvil  which 
clinches  or  bends  the  legs  of  the  staple  that  pass 
through  the  tissue.  In  use,  the  tissue  is  placed 
between  the  jaws,  the  jaws  are  brought  to  the 
appropriate  gap  and  the  staples  are  driven  through 
the  tissue  and  clinched  to  set  the  staple.  A  major 
problem  with  these  instruments  is  the  use  of  the 
metal  staple,  while  metal  staples  provide  desired 
hemostasis  in  the  joining  of  the  tissue,  they  remain 
in  the  tissue  and  can  disrupt  future  diagnostic 
techniques  such  as  x-ray  diagnosis,  computer  axial 
tomography  and  nuclear  magnetic  resonance.  To 
eliminate  this  problem,  it  has  been  found  desirable 
to  develop  instruments  which  can  set  non-metallic 
fasteners.  These  are  fasteners  made  from  biologi- 
cally  absorbable  or  non-absorbable  polymeric  ma- 
terials.  Examples  of  such  non-absorbable  polymer- 
ic  materials  would  be  the  polyolefins  and  polyes- 
ters.  Examples  of  the  absorbable  polymeric  materi- 
als  would  be  the  polymers  and  copolymers  of 
glycolide,  lactide  and  dioxanone.  These  polymeric 
materials  do  not  have  the  dead-bend  morphology 
of  a  metal  and,  hence,  they  cannot  be  clinched  in 
the  same  manner  as  a  metal  staple.  To  use  these 
polymers,  the  fasteners  are  designed  as  two-piece 
fasteners.  This  means  one  piece  of  the  fastener  is 
placed  on  one  side  of  the  tissue  to  be  joined  and 
the  second  piece  of  the  fastener  is  placed  on  the 
other  side  of  the  tissue  to  be  joined.  One  piece  of 
the  fastener  is  a  U-shaped  staple  which  has  legs 
which  are  caused  to  penetrate  the  tissue.  On  the 
opposite  side  of  the  tissue  is  the  second  fastener 
piece  or  receiver  which  is  a  member  used  to 
engage  the  legs  to  interlock  therewith  once  the 
legs  have  penetrated  the  tissue  and,  hence,  join 
the  tissue  together,  see  e.g.  EP-A-  0  077  260. 

As  can  be  appreciated  this  major  change  in 
design  and  configuration  of  fasteners  causes  a 
number  of  problems.  First,  the  fasteners  must  be 
designed  to  be  sufficiently  sharp  and  strong  to 

s  penetrate  the  tissue.  In  certain  instances  some 
arching  means  must  be  used  with  the  fastener  to 
assist  in  penetrating  the  tissue.  Also,  the  fasteners 
must  be  designed  to  develop  an  interlocking  be- 
tween  the  two  pieces. 

w  When  applying  these  fasteners,  the  instrument 
must  hold  the  pieces  until  one  piece  has  pene- 
trated  the  tissue  and  the  opposite  piece  is  interen- 
gaged  and  locked  on  to  the  penetrating  portion  of 
the  other  member.  Once  this  is  accomplished  the 

75  instrument  must  then  release  both  pieces,  prefer- 
ably  simultaneously. 

The  instrument  must  be  designed  to  hold  firm- 
ly  both  pieces  of  the  fasteners  until  the  instrument 
is  correctly  positioned  and  the  fasteners  are  ready 

20  to  be  placed  to  join  the  tissue.  The  instrument  must 
then  uniformly  and  smoothly  release  both  pieces  of 
the  fasteners  as  the  tissue  is  joined.  All  instruments 
should  perform  these  functions  in  an  identical  man- 
ner  so  that  surgical  techniques  are  uniform  and 

25  surgeons  can  rely  on  the  instrument  performing  in 
the  same  manner  each  time  it  is  used.  Also,  in 
view  of  today's  emphasis  on  medical  costs,  the 
instrument  should  be  economical  to  produce. 

European  Patent  Application  No.  0  077  260 
30  discloses  a  surgical  instrument,  for  joining  tissue 

by  means  of  a  fastener  comprising  a  staple  and  a 
receiver,  comprising: 
a  support  body;  a  pair  of  jaws  mounted  at  one  end 
of  the  support  body;  a  staple  housing  mounted  in 

35  one  of  said  jaws,  the  staple  housing  having  a 
plurality  of  openings  for  holding  therein  the  staples; 
a  receiver  housing  mounted  in  the  other  of  said 
jaws;  means  mounted  on  the  support  body  for 
moving  the  jaw  containing  the  staple  housing  to- 

40  wards  the  other  jaw  to  close  the  gap  between  the 
jaws  and  clamp  tissue  placed  therebetween;  staple 
drive  means  mounted  on  the  support  body  for 
driving  the  staples  from  the  staple  housing  towards 
the  other  jaw  to  interlock  staples  with  receivers 

45  disposed  in  the  other  jaw;  and  actuating  means 
mounted  at  the  end  of  the  support  body  remote 
from  the  jaws  for  actuating  the  staple  drive  means. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  fasteners  which  are  reliably  held  by  an  instru- 

50  ment  and  simply  and  reliably  released  by  the  in- 
strument  at  an  appropriate  time.  It  is  a  further 
object  of  the  present  invention  to  provide  a  two- 
piece  fastener  that  reliably  aligns  itself  and  inter- 
locks  when  joining  tissue.  It  is  yet  another  object  of 

55  the  present  invention  to  provide  fasteners  and  in- 
struments  that  are  simple  in  construction  and  eco- 
nomical  to  produce. 

The  present  invention  provides  two-piece  fas- 
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:eners  for  joining  tissue  as  defined  in  claim  1.  The 
asteners  comprise  a  W-shaped  staple  member 
and  a  receiver  for  engaging  with  the  legs  of  said 
staple  member.  The  fasteners  are  applied  using  a 
surgical  instrument  as  defined  in  claim  6  and  the 
nstrument  places  the  staple  member  on  one  side 
Df  the  tissue  to  be  joined  and  the  receiver  on  the 
Dpposite  side  of  the  tissue.  The  instrument  causes 
:he  staple  legs  to  penetrate  the  tissue  and  engage 
and  interlock  with  the  receiver. 

The  instrument  comprises  a  support  body. 
Mounted  at  one  end  of  the  support  body  is  a  pair 
Df  jaws.  A  staple  housing  is  mounted  in  one  of  the 
jaws  and  this  jaw  is  movable  with  respect  to  the 
Dther  of  said  jaws.  Means  are  mounted  in  the 
support  body  for  moving  the  jaw  housing  the  sta- 
ples  towards  the  stationary  jaw  to  close  the  gap 
between  the  jaws  and  clasp  the  tissue  there- 
between.  Drive  means  are  mounted  on  the  support 
body  for  driving  the  staples  from  the  jaw  in  which 
the  staple  housing  is  mounted  towards  the  opposite 
iaw.  Actuating  means  are  mounted  at  the  end  of 
the  support  body  opposite  the  end  at  which  the 
jaws  are  mounted  for  actuating  the  staple  drive 
means.  Cooperating  with  the  open  end  of  the  jaws 
is  a  means  to  hold  tissue  in  place  between  the  jaws 
while  the  staples  are  being  driven. 

The  staple  portion  has  a  W  shape  with  the 
outer  leg  portions  parallel  or  non-parallel.  The  sta- 
ples  are  frictionally  held  in  the  jaw  of  the  instru- 
ment  by  squeezing  the  outer  legs  of  the  staple 
together.  The  receiver  includes  a  pair  of  openings 
for  engaging  the  legs  of  the  staple  after  the  legs  of 
the  staple  have  punctured  the  tissue  to  be  joined  to 
interlock  therewith.  Such  interlocking  may  be  caus- 
ed  by  a  friction  or  interference  fit.  In  a  preferred 
embodiment  of  the  two-piece  fastener  of  the 
present  invention,  the  openings  in  the  receiver,  on 
the  side  of  the  receiver  facing  the  staple,  are 
considerably  larger  in  diameter  than  the  diameter 
of  the  staple  legs  they  have  to  accept  and  the 
openings  are  tapered  to  a  smaller  size,  which  may 
be  slightly  smaller  than  the  diameter  of  the  staple 
legs,  to  form  a  tight  fit  therewith.  In  another  pre- 
ferred  embodiment  of  the  present  invention,  the 
openings  in  the  receiver  are  oval  or  elliptical  in 
shape  with  the  longer  directions  of  the  ovals  being 
positioned  to  accept  the  spreading  of  the  W- 
shaped  staple  to  provide  for  ready  alignment  of  the 
legs  of  the  staple  with  the  openings  in  the  receiver. 
Other  fasteners  and  details  of  the  present  invention 
will  be  discussed  in  the  ensuing  detailed  descrip- 
tion  and  drawings. 

Brief  Description  of  the  Drawings 

Figure  1  is  a  perspective  view  of  an  instrument 
according  to  the  present  invention  in  its  fully 

opened  position; 
Figure  2  is  a  perspective  view  of  the  instrument 
of  Figure  1  in  a  partially  open  position: 
Figure  3  is  a  perspective  view  of  the  instrument 

5  of  Figure  1  in  its  firing  position; 
Figure  4  is  a  cross-sectional  view  of  another 
embodiment  of  a  surgical  instrument  according 
to  the  present  invention; 
Figure  5  is  an  exploded  perspective  view  of  the 

'0  surgical  instrument  of  Figure  4; 
Figure  6  is  an  exploded  perspective  view  of  the 
working  parts  of  one  embodiment  of  the  jaws  of 
an  instrument  of  the  present  invention; 
Figure  7  is  an  exploded  perspective  view  of  the 

15  working  parts  of  another  embodiment  of  the 
jaws  of  an  instrument  of  the  present  invention; 
Figure  8  is  an  enlarged  cross-sectional  view  of  a 
staple  and  receiver  in  the  jaws  of  an  instrument 
of  the  present  invention; 

20  Figure  9  is  an  enlarged  view  of  a  staple  of  the 
two-piece  surgical  fastener  of  the  present  inven- 
tion; 
Figure  10  is  a  plan  view  of  one  type  of  receiver 
of  the  two-piece  fastener  according  to  the 

75  present  invention; 
Figure  11  is  a  cross-sectional  view  taken  along 
line  11-11  of  Figure  10; 
Figure  12  is  an  enlarged  cross-sectional  view  of 
a  staple  of  the  two-piece  surgical  fastener  of  of 

30  the  present  invention  in  the  staple  holding  por- 
tion  of  an  instrument;  and 
Figure  13  is  an  enlarged  plan  view  of  one  em- 
bodiment  of  a  portion  of  a  receiver  of  the  fas- 
tener  of  the  present  invention  showing  a  staple 

35  leg  in  the  receiver  opening. 

Detailed  Description  of  the  Drawings 

Referring  to  the  drawings,  in  hgures  i  ,  z  and  o 
40  there  is  depicted  a  surgical  instrument  35  of  the 

present  invention  useful  for  joining  tissue.  The  in- 
strument  is  depicted  in  three  different  positions. 

In  Figure  1,  the  instrument  is  shown  in  the  fully 
open  position.  The  instrument  comprises  a  support 

45  body,  36.  A  pair  of  jaws  37  and  38  are  positioned 
at  one  end  of  the  support  body.  Mounted  at  the 
opposite  end  of  the  support  body  is  means  39  for 
actuating  the  instrument.  In  Figure  1.  the  jaws  of 
the  instrument  are  in  the  open  position  ready  to  be 

so  placed  about  the  tissue  to  be  joined. 
In  Figure  2,  the  jaws  have  been  moved  closer 

to  one  another  to  produce  an  appropriate  gap  to 
clamp  tissue  in  position  between  the  jaws  so  that 
the  tissue  is  ready  to  be  stitched  together. 

55  Figure  3  shows  the  instrument  after  it  has  been 
actuated  and  the  tissue  has  been  joined  by  the 
instrument. 

One  of  the  jaws  37  is  stationarily  mounted  at 
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jne  end  of  the  support  body  36.  This  jaw  carries  a 
Plurality  of  receivers  of  the  two-part  fastening 
Tiembers  used  with  the  instruments  of  the  present 
nvention.  The  opposite  jaw  38,  carries  the  W- 
shaped  fastening  members,  and  is  movably  moun- 
:ed  on  the  support  body.  The  tissue  to  be  joined  is 
Diaced  between  the  two  jaws  and  the  movable  jaw 
Dositioned  with  respect  to  the  stationary  jaw  at  an 
appropriate  gap.  Once  the  tissue  is  placed  between 
the  jaws,  the  locking  arm  40  is  moved  forwardly  by 
ihe  pusher  41  to  insure  that  the  tissue  is  held 
between  the  jaws.  Once  the  arm  is  set  and  en- 
gaged  by  the  stationary  jaw,  the  knob  42  at  the 
opposite  end  of  the  support  body  is  turned  to  move 
the  movable  jaw  towards  the  stationary  jaw  and  set 
the  appropriate  gap  between  the  jaws.  Once  the 
gap  has  been  appropriately  set,  the  trigger  locking 
lever  43  may  be  disengaged  and  the  movable 
portion  44  of  the  actuating  trigger  means  moved 
towards  the  stationary  portion  45  of  the  trigger 
means  to  cause  an  appropriate  pusher  to  drive  the 
staples  forward  causing  the  legs  of  the  staples  to 
penetrate  the  tissue  between  the  jaws  and  the  legs 
of  the  staples  to  enter  the  appropriate  receivers 
held  in  the  stationary  jaw.  Once  this  is  accom- 
plished  the  knob  42  may  be  turned  in  the  opposite 
direction  to  open  the  jaws,  the  locking  lever  pushed 
back  and  the  joined  tissue  separated  from  the  jaws 
of  the  instrument. 

Figure  4  is  a  cross-sectional  view  of  one  em- 
bodiment  of  a  surgical  instrument  according  to  the 
present  invention  and  Figure  5  is  an  exploded 
perspective  view  showing  the  different  parts  of  the 
surgical  instrument  shown  in  Figure  4.  The  body  50 
of  the  instrument  comprises  a  pair  of  outer  cover 
members  51  and  52  which  when  pressed  together 
form  a  hollow  opening  longitudinally  disposed 
therebetween.  Mounted  in  this  opening  are  a  pair 
of  shafts  53  and  54  which,  at  one  end,  carry 
stationary  supports  55  and  56  which  together  form 
the  stationary  jaw.  The  jaw  is  held  together  by 
riveted  pins  104  located  in  holder  69.  Also  carried 
in  the  opening  is  a  second  pair  of  shafts  57  and  58 
which  carry  at  one  end  the  supports  59  and  60  for 
the  stationary  portion  of  the  actuating  means  and  at 
the  opposite  end  carry  the  supports  61  and  62  for 
the  movable  jaw.  A  holder  69  for  the  receiver 
portions  of  the  fasteners  is  mounted  between  the 
stationary  jaw  supports  and  the  holder  63  for  the 
W-shaped  staple  portion  of  the  fasteners  is  moun- 
ted  between  the  movable  jaw  supports  61  and  62. 
A  pusher  64  is  mounted  on  a  shaft  65  disposed  in 
the  center  of  the  opening  formed  by  the  outer 
cover  members.  Mounted  on  top  of  the  center  shaft 
65  is  a  movable  member  66.  The  movable  member 
is  appropriately  mounted  through  a  screw  67  to  the 
knob  68.  Turning  of  the  knob  in  one  direction 
moves  the  pusher  and  the  staple  holder  forwardly 

towards  the  receiver  holder  to  set  an  appropriate 
gap  between  the  staples  and  the  receivers.  Turning 
the  knob  in  the  opposite  direction  moves  the  push- 
er  and  staple  holder  away  from  the  receiver  holder 

5  to  open  the  gap  and  allow  tissue  to  be  removed 
from  between  the  staple  holder  and  receiver  hold- 
ers. 

Mounted  between  the  supporting  jaw  members 
at  the  top  thereof  is  a  portion  of  means  for  holding 

<o  tissue  between  the  jaws  and  for  locking  the  top  of 
the  jaws  together  to  provide  rigidity.  This  portion 
comprises  a  movable  slotted  member  70  having  a 
pair  of  ears  71  and  72.  The  ears  are  disposed  in 
slots  73  and  74  disposed  in  stationary  supports  55 

15  and  56.  A  compression  spring  75  is  mounted  be- 
neath  the  slotted  member  to  allow  the  member  to 
move  up  and  down  in  the  slots  disposed  in  the 
stationary  jaw  members.  Mounted  on  top  of  the 
outer  cover  members  51  and  52  and  longitudinally 

20  thereto  is  the  cooperating  portion  of  the  means  for 
holding  tissue  and  locking  the  jaws  together  for 
rigidity.  This  cooperating  portion  is  a  longitudinal 
movable  member  76  that  fits  through  an  opening  in 
the  upper  portion  staple  holder  member  63.  The 

?5  longitudinally  movable  member  is  movable  for- 
wards  and  backwards  with  respect  to  the  outer 
cover  and  is  moved  by  the  thumbs  press  77.  The 
movable  member  has  a  slot  78  at  its  free  end  and 
when  moved  forwardly,  interlocks  with  the  opening 

30  79  in  the  movable  slot  member  70.  A  dog  depends 
from  the  thumb  press  and  fits  into  grooved  mem- 
ber  100  mounted  at  the  back  and  on  top  of  the 
cover  members.  At  the  opposite  end  of  the  groove 
is  a  portion  101  that  extends  inwardly  and  engages 

35  in  a  slot  in  the  knob  68.  The  portion  101  is  guided 
in  its  movement  by  outer  covers  51  and  52.  Until 
the  member  is  pushed  as  far  forwardly  as  possible 
to  remove  the  portion  101  from  the  slot  in  the  knob, 
the  knob  cannot  be  rotated.  Mounted  from  the 

40  staple  holder  are  a  pair  of  pawls  80  and  81  and 
mounted  on  the  rigid  shifts  53  and  54  is  an  anchor 
82.  The  pawls  are  so  disposed  as  to  interlock  with 
the  anchor  when  the  appropriate  gap  is  set  be- 
tween  the  staple  holding  member  63  and  the  re- 

45  ceiving  holding  member  69.  The  interlocking  pawls 
and  anchor  provide  added  rigidity  to  the  instrument 
and  allow  greater  forces  to  be  used  when  driving 
the  staples  through  the  tissue  and  into  locking 
relationship  with  the  receivers.  At  the  opposite  end 

50  of  the  instrument  is  mounted  the  trigger  or  actuat- 
ing  means  84.  The  actuating  means  comprises  a 
movable  trigger  portion  mounted  between  the  sup- 
ports  57  and  58  by  a  pin  87.  A  pivotal  member  86 
is  encased  by  interlocking  plastic  handle  halves  88 

55  and  89  of  the  movable  trigger  portion.  The  pivotal 
member  includes  an  ear  90  which  engages  the 
shaft  65.  The  actuating  means  84,  members  61 
and  62  and  the  shaft  65  are  slideably  mounted  in 
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Jot  91  in  the  outer  cover  members  51  and  52.  The 
tationary  trigger  portion  comprises  a  pair  of  plastic 
landle  halves  92  and  93.  Mounted  between  the 
novable  trigger  portion  and  the  stationary  trigger 
jortion  is  a  pivotal  interlocking  member  85.  This 
nember  is  pivotally  mounted  between  the  station- 
iry  handles  92  and  93  and  interlocks  by  engaging 
i  pin  94  spring  mounted  95  in  the  movable  portion 
>f  the  trigger  member.  Mounted  in  the  cover  mem- 
>er  52  is  a  gauge  to  tell  when  the  correct  gap  is 
ittained  between  the  receiver  holder  and  the  staple 
lolder.  The  gauge  comprises  a  marked  member 
105  that  is  linked  to  the  screw  member  67  and  is 
nounted  in  position  on  the  cover  member  52  by  a 
spring  106  and  cover  plate  107.  Appropriate  cover 
jlates  108  for  identification  and  to  see  the  mark  on 
he  marked  member  are  placed  on  the  outside  of 
he  cover  members. 

Referring  to  Figure  6  there  is  shown  an  ex- 
ploded  perspective  view  of  one  embodiment  of  the 
working  parts  of  the  pair  of  jaws  of  instruments 
according  to  the  present  invention.  Receivers,  and 
n  this  instance  they  comprise  members  having  a 
Dair  of  openings  disposed  therein,  are  mounted  in 
a  stationary  jaw  and  W-shaped  staples  with  the 
egs  of  the  W  designed  to  enter  the  openings  of 
tie  receivers  are  mounted  in  the  movable  jaw.  The 
'eceivers  130  are  mounted  in  a  housing  131  moun- 
:ed  on  the  stationary  jaw  132.  The  receivers  are 
neld  in  that  housing  by  a  movable  member  133 
which  has  pins  134  which  frictionally  engage  the 
Dpenings  in  the  receivers.  This  holding  member  is 
movably  mounted  by  virtue  of  an  upper  and  a 
lower  pin  135  and  136  respectively  positioned  in 
openings  137  and  138  in  the  receiver  housing  131. 
The  movable  jaw  140  carries  a  housing  141  for 
holding  the  W-shaped  staples  142.  Mounted  behind 
this  housing  is  a  first  pusher  means  143  having 
fingers  144  which  engage  the  back  end  or  the  span 
of  the  U-shaped  staples.  Second  drive  means  147 
mounted  at  the  rear  of  the  jaw  moves  forwardly  to 
drive  the  first  drive  means  and  push  the  staples  out 
of  the  housing  so  that  the  legs  of  the  staples 
engage  the  receiver.  Along  therewith  pins  146  and 
148  of  the  second  drive  means  engage  the  pins 
135  and  136  and  push  the  pins  through  the  open- 
ing  in  the  housing  into  the  receiving  housing  open- 
ing  to  push  the  pins  135  and  136  out  of  frictional 
engagement  with  the  receivers  thus  allowing  the 
receivers  to  interlock  with  the  legs  of  the  staple. 

In  Figure  7  there  is  an  exploded  perspective 
view  of  another  embodiment  of  the  stationary  and 
movable  portions  of  the  jaws  for  holding  two-piece 
staples.  In  this  embodiment  the  receivers  150  are 
held  in  a  housing  member  151  by  a  movable 
friction  holding  member  152  disposed  within  the 
housing.  This  friction  member  engages  the  outer 
periphery  of  the  receivers  to  frictionally  hold  them 

within  the  housing,  me  receiver  noioing  memoer 
and  the  friction  holding  member  are  mounted  on 
the  stationary  jaw  153.  A  movable  jaw  158  similar 
to  that  depicted  in  Figure  6  comprises  a  staple 

5  housing  member  154  for  holding  W-shaped  staples 
155.  A  first  drive  means  156  comprising  individual 
fingers  157  which  engage  the  staples  to  drive 
them.  A  second  drive  means  159  fits  within  the  jaw 
to  drive  the  first  drive  means  and  to  also  drive  pins 

o  160  and  161  at  the  same  time  that  it  drives  the 
staple  to  cause  the  receiver  friction  holding  mem- 
ber  to  move  backward  and  disengage  from  the 
receivers  allowing  the  receivers  to  be  interlocked 
with  the  W-shaped  staples. 

5  An  important  part  of  the  instruments  of  the 
present  invention  are  the  means  for  releasably 
holding  individual  staples  in  a  manner  to  allow 
them  to  be  appropriately  driven  through  tissue  to 
be  joined  and  to  have  the  legs  of  the  staple  align 

?o  themselves  in  the  openings  of  the  receiver  to  inter- 
lock  therewith. 

As  more  clearly  shown  in  Figures  8  and  9.  the 
W  or  M  shaped  staples  are  held  in  the  instrument 
by  virtue  of  the  configuration  of  the  staple.  Figure  8 

?5  is  an  enlarged  cross-sectional  view  of  the  staple 
holding  portion  of  a  movable  jaw  170  and  the 
receiver  holding  portion  of  a  stationary  jaw  171 
showing  a  receiver  172  according  to  the  present 
invention  in  place  in  the  stationary  jaw.  A  staple 

20  173  according  to  the  present  invention  is  in  place 
in  the  movable  jaw  and  the  individual  finger  174 
driving  means  for  driving  the  staple  is  shown.  The 
positioning  of  the  jaws  has  been  somewhat  moved 
apart  for  the  sake  of  clarity.  In  actual  use,  the 

35  tissue  175  is  not  rigid  but  is  rather  conformable 
and  would  tend  to  fill  up  the  entire  gap  between  the 
jaws.  The  staple  is  held  in  position  in  the  jaw  by 
the  frictional  engagement  caused  by  the  legs  of  the 
staple  pressing  against  the  jaw.  As  more  clearly 

40  shown  in  Figure  9,  in  a  preferred  embodiment  of 
the  staple  176  of  the  present  invention  the  legs  177 
of  the  staple  are  not  parallel  but  diverge  from  each 
other.  The  staple  is  held  in  the  instrument  by 
bringing  the  legs  towards  each  other  and  having 

45  the  jaws  of  the  instrument  maintain  the  legs  sub- 
stantially  parallel.  As  can  be  appreciated,  by  urging 
the  legs  towards  each  other  in  order  to  hold  the 
staple  in  the  instrument  when  the  staple  is  released 
from  the  intrument  the  legs  will  tend  to  diverge. 

so  This  divergence  may  cause  the  staple  leg  to  be 
misaligned  with  its  interlocking  openings  in  the 
receiver.  One  way  of  insuring  that  the  leg  will  meet 
the  receiver  opening  is  shown  in  Figure  8.  The  side 
of  the  receiver  opening  facing  the  staple  has  a 

55  tapered  portion  178.  This  portion  has  an  initial 
diameter  larger  than  the  diameter  of  the  staple  leg 
to  interlock  therewith. 

An  alternate  method  of  retaining  the  staples  in 

b 
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the  staple  holding  portion  of  the  movable  jaw  is 
shown  in  Figure  12.  In  this  embodiment,  the  staple 
200  is  made  with  parallel  legs  201  and  202  that  are 
wider  than  the  staple  holding  slot  as  shown  in 
phantom.  When  inserted  into  the  slot  the  staple  is 
forced  to  distort  to  a  smaller  width  (solid  lines)  to 
conform  to  the  slot.  The  W-shaped  crown  203  is 
capable  of  sustaining  this  distortion  by  closing  to- 
gether  in  an  accordion-like  manner.  The  advantage 
of  this  embodiment  is  that  the  legs  will  remain 
parallel  as  they  exit  from  the  slot  and  approach  the 
receiver  holes. 

Another  receiver  which  aids  in  insuring  that  the 
staple  and  receiver  interlock  is  shown  in  Figures  10 
and  11.  In  this  embodiment,  the  receiver  180  has  a 
pair  of  oval  or  elliptical  openings  181.  The  long 
dimension  of  the  opening  is  aligned  the  length  of 
the  receiver  so  that  it  will  accept  spreading  of  the 
legs  of  the  staple.  The  smaller  dimension  of  the 
opening  is  less  than  the  diameter  of  the  staple  to 
interlock  with  the  staple  legs. 

Another  advantage  of  the  oval  or  elliptical 
openings  is  that  they  reduce  the  amount  of  inser- 
tion  force  required  for  a  given  amount  of  interfer- 
ence  fit.  Reduced  staple  insertion  force  reduces 
the  amount  of  manual  force  that  the  surgeon  must 
provide  during  the  stapling  operation.  The  reduced 
insertion  force  also  reduces  or  eliminates  the  need 
for  closely  controlled  staple  leg  diameter  and  re- 
ceiver  hole  dimensions. 

Figure  13  shows  a  rectangular  hole  (205)  re- 
ceiver  (206)  deformed  by  a  circular  staple  leg 
(207).  The  invention  is  not  limited  to  elongated 
holes  oriented  along  the  major  axis  of  the  receiver, 
if  desired,  the  elongated  holes  may  be  positioned 
with  their  major  axis  perpendicular  to  the  major 
axis  of  the  receiver.  Also,  the  receiver  holes  may 
have  shapes  other  than  circular,  oval  or  rectangu- 
lar.  The  receiver  holes  may  be  triangular,  square, 
polygonal  or  the  like.  Also,  the  staple  legs  may 
have  cross-sections  other  than  circular,  such  as 
triagular,  oval,  square  and  the  like. 

As  may  be  appreciated  the  instruments  of  the 
present  invention  may  be  made  from  metals,  plas- 
tics,  woods,  similar  materials  or  various  combina- 
tions  thereof.  If  it  is  desired  to  make  the  instru- 
ments  disposable,  then  the  more  inexpensive  ma- 
terials  should  be  used.  In  most  instances,  it  is 
desirable  to  make  the  instruments  disposable  be- 
cause  they  are  relatively  complicated  intricate 
mechanisms  which  are  difficult  to  resterilize. 

The  general  operation  of  the  instruments  of  the 
present  invention  is  as  follows.  The  tissues  to  be 
joined  are  placed  between  the  stationary  jaw  and 
the  movable  jaw  and  are  clamped  in  the  space 
therebetween  by  moving  the  tissue  locking  mem- 
ber  in  the  direction  of  the  stationary  jaw  to  interlock 
therewith.  The  tissue  locking  members  aligns  the 

jaws  and  once  engaged  allows  the  gap  setting 
knob  to  be  turned.  On  turning  the  gap  setting  knob 
the  staple  housing  with  the  staples  and  the  pusher 
and  drive  means  is  moved  towards  the  stationary 

5  jaw.  An  appropriate  gap  generally  corresponding  to 
the  thickness  of  the  tissues  to  be  joined  is  formed 
between  the  pair  of  jaws  and  is  shown  on  the 
gauge.  Thereafter,  the  interlock  on  the  trigger 
mechanism  is  moved  out  of  the  way  and  the  mov- 

w  able  handle  of  the  trigger  mechanism  actuated. 
This  action  forces  the  head  of  the  pusher  through 
the  staple  housing  forcing  the  staples  out  of  their 
holder  through  the  tissue  so  that  the  legs  pierce 
the  tissue  and  engage  the  openings  of  the  receiv- 

15  ers  held  by  the  stationary  jaw.  Once  the  staple  legs 
are  engaged  in  the  openings  of  the  receivers,  the 
friction  holding  means  of  the  receivers  is  disen- 
gaged  as  well  as  the  tissue  locking  member.  After 
the  joining  operation  has  been  completed,  the  gap 

20  between  the  jaws  is  opened  by  turning  the  gap 
control  knob  in  the  opposite  direction. 

It  will  be  obvious  to  those  skilled  in  the  art  that 
various  modifications  and  changes  may  be  made  in 
the  invention. 

25 
Claims 

1.  A  two-piece  surgical  fastener  of  biologically 
acceptable,  polymeric  material,  for  joining  hu- 

30  man  or  animal  tissue,  the  fastener  comprising: 
a  W-shaped  staple  (176);  and 
a  receiver  (180)  for  interlocking  with  the  staple, 
the  receiver  (180)  having  a  pair  of  openings 
(181)  for  frictionally  engaging  the  legs  (177)  of 

35  the  staple, 
the  openings  (181)  having  a  configuration  dif- 
ferent  from  the  cross-sectional  configuration  of 
the  staple  legs  (177),  whereby  an  interference 
fit  is  produced  when  each  staple  leg  (177)  is 

40  inserted  into  its  respective  opening  (181  ),  and 
the  staple  (176)  and  receiver  (180)  being  ar- 
ranged  such  that  as  the  legs  (177)  of  the 
staples  are  inserted  into  the  receiver  (180),  its 
legs  (177)  are  urged  towards  one  another. 

45 
2.  The  fastener  of  claim  1  ,  wherein: 

the  openings  (181)  in  the  receiver  are  oval  or 
elliptical; 
the  smaller  dimension  of  each  opening  is  less 

so  than  the  diameter  of  the  respective  leg  (177)  of 
the  staple;  and 
the  larger  dimension  of  each  opening  (181)  is 
greater  than  the  diameter  of  the  respective  leg 
(177)  of  the  staple. 

55 
3.  The  fastener  of  claim  1  or  claim  2,  wherein 

each  opening  in  the  receiver  is  tapered  from  a 
diameter  (178)  larger  than  the  diameter  of  its 

6 
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respective  leg  of  the  staple  (173)  to  a  diameter 
(179)  somewhat  smaller  than  the  diameter  of 
its  respective  leg  of  the  staple  (173). 

\.  The  fastener  of  any  one  of  claims  1  to  3, 
wherein  the  legs  (177)  of  the  staple,  before 
being  inserted  into  the  receiver  (180),  diverge 
from  one  another  at  their  free  ends. 

i.  The  fastener  of  any  one  of  claims  1  to  3, 
wherein: 
the  legs  of  the  staple,  before  being  inserted 
into  the  receiver,  are  substantially  parallel  to 
one  another;  and 
the  spacing  between  the  openings  in  the  re- 
ceiver  is  less  than  the  spacing  between  the 
legs, 
whereby,  on  insertion  of  the  legs  into  the  re- 
ceiver,  the  spacing  between  the  legs  is  re- 
duced  and  the  legs  are  frictionally  retained  in 
the  openings. 

5.  A  surgical  instrument  in  combination  with  a 
fastener  according  to  any  one  of  claims  1  to  5 
for  joining  tissue  by  means  of  the  fastener,  the 
instrument  comprising, 
a  support  body  (36); 
a  pair  of  jaws  (37,  38)  mounted  at  one  end  of 
the  support  body  (36); 
a  staple  housing  (63)  mounted  in  one  of  said 
jaws  (38),  the  staple  housing  (63)  having  a 
plurality  of  openings  holding  therein  the  W- 
shaped  staples  (142)  by  frictional  contact  be- 
tween  the  legs  of  the  staples  (142)  and  the 
walls  of  the  openings; 
a  receiver  housing  (69)  mounted  in  the  other  of 
said  jaws  (37); 
means  (42)  mounted  on  the  support  body  (36) 
for  moving  the  jaw  (38)  containing  the  staple 
housing  (65)  towards  the  other  jaw  (38)  to 
close  the  gap  between  the  jaws  (37,  38)  and 
clamp  tissue  placed  therebetween; 
staple  drive  means  mounted  on  the  support 
body  (36)  for  driving  the  staples  (142)  from  the 
staple  housing  (63)  towards  the  other  jaw  (37) 
to  interlock  staples  (142)  with  receivers  (130) 
disposed  in  the  other  jaw  (37);  and 
actuating  means  (39)  mounted  at  the  end  of 
the  support  body  (36)  remote  from  the  jaws 
(37,  38)  for  actuating  the  staple  drive  means. 

7.  The  instrument  of  claim  6,  wherein  the  staple 
housing  (63)  is  arranged  frictionally  to  hold  the 
staples  (142)  with  their  legs  substantially  par- 
allel  to  one  another. 

Revendications 

1.  Attache  chirurgicale  composee  de  aeux  pie- 
ces,  faite  d'une  matiere  polymere  tolerable  au 
point  de  vue  biologique,  destinee  a  raccorder 
du  tissu  humain  ou  animal,  cette  attache  com- 

5  portant: 
une  agrafe  (176)  en  forme  de  W:  et 
un  recepteur  (180)  destine  a  s'emboiter  sur 
I  'agrafe, 
le  recepteur  (180)  possedant  une  paire  d'ou- 

o  vertures  (181)  destinees  a  venir  en  contact  par 
frottement  avec  les  jambages  (177)  de  I'agrafe, 
les  ouvertures  (181)  presentant  une  configura- 
tion  differente  de  la  configuration  de  la  section 
droite  des  jambages  (177)  de  I'agrafe.  de  telle 

5  maniere  qu'un  ajustement  serre  se  produit 
lorsque  Ton  insere  chaque  jambage  (177) 
d'agrafe  dans  I'ouverture  (181)  qui  lui  corres- 
pond,  et 
I'agrafe  (176)  et  le  recepteur  (180)  etant  dispo- 

?o  ses  de  fagon  que,  lorsque  les  jambages  (177) 
de  I'agrafe  sont  inseres  dans  le  recepteur 
(180),  ses  jambages  (177)  sont  pousses  I'un 
vers  I'autre. 

?5  2.  Attache  selon  la  revendication  1.  dans  laquelle: 
les  ouvertures  (181)  menagees  dans  le  recep- 
teur  sont  ovales  ou  elliptiques: 
la  dimension  la  plus  petite  de  chaque  ouvertu- 
re  est  inferieure  au  diametre  du  jambage  cor- 

30  respondant  (177)  de  I'agrafe:  et 
la  dimension  la  plus  grande  de  chaque  ouver- 
ture  (181)  est  superieure  au  diametre  du  jam- 
bage  correspondant  (177)  de  I'agrafe. 

35  3.  Attache  selon  la  revendication  1  ou  la  revendi- 
cation  2,  dans  laquelle  chaque  ouverture  me- 
nagee  dans  le  recepteur  a  une  section  decrois- 
sante  a  partir  d'un  diametre  (178)  superieur  au 
diametre  du  jambage  de  I'agrafe  (173)  qui  lui 

40  correspond  jusqu'a  un  diametre  (179)  quelque 
peu  inferieur  au  diametre  du  jambage  de 
I'agrafe  (173)  qui  lui  correspond. 

4.  Attache  selon  I'une  quelconque  des  revendica- 
45  tions  1  a  3,  dans  laquelle  les  jambages  (177) 

de  I'agrafe.  avant  d'etre  inseres  dans  le  recep- 
teur  (180),  divergent  I'un  par  rapport  a  I'autre  a 
leurs  extremites  libres. 

50  5.  Attache  selon  I'une  quelconque  des  revendica- 
tions  1  a  3.  dans  laquelle: 
les  jambages  de  I'agrafe,  avant  d'etre  inseres 
dans  le  recepteur,  sont  sensiblement  paralleles 
I'un  a  I'autre;  et 

55  I'espacement  entre  les  ouvertures  menagees 
dans  le  recepteur  est  inferieur  a  I'espacement 
entre  les  jambages, 
si  bien  que,  lors  de  I'insertion  des  jambages 
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dans  le  recepteur,  I'espacement  entre  les  jam- 
bages  se  trouve  reduit  et  les  jambages  sont 
retenus  par  frottement  dans  les  ouvertures. 

6.  Instrument  chirurgical  en  combinaison  avec  5 
une  attache  conforme  a  I'une  quelconque  des 
revendicafions  1  a  5,  destine  a  raccorder  du 
tissu  au  moyen  de  cette  attache,  cet  instru- 
ment  comportant 
un  corps  formant  support  (36);  m 
une  paire  de  machoires  (37,  38)  montees  a 
une  extremite  du  corps  formant  support  (36); 
un  logement  (63)  pour  agrafes  monte  dans 
I'une  (38)  desdites  machoires,  le  logement  (63) 
pour  agrafes  possedant  une  pluralite  d'ouvertu-  15 
res  qui  y  retiennent  les  agrafes  (142)  en  forme 
de  W  grace  a  un  contact  par  frottement  entre 
les  jambages  des  agrafes  (142)  et  les  parois 
des  ouvertures; 
un  logement  (69)  pour  recepteurs  monte  dans  20 
I'autre  (37)  desdites  machoires; 
des  moyens  (42)  montes  sur  le  corps  formant 
support  (36)  et  destines  a  deplacer  la  machoi- 
re  (38)  qui  contient  le  logement  (63)  pour  agra- 
fes  en  direction  de  I'autre  machoire  (37)  de  25 
fagon  a  refermer  I'interstice  existant  entre  les 
machoires  (37,  38)  et  a  pincer  le  tissu  mis  en 
place  entre  elles; 
des  moyens  d'entraTnement  des  agrafes  mon- 
tes  sur  le  corps  formant  support  (36)  et  desti-  30 
nes  a  entraTner  les  agrafes  (142)  a  partir  du 
logement  (63)  pour  agrafes  vers  I'autre  ma- 
choire  (37)  de  fagon  a  faire  s'emboTter  les 
agrafes  (142)  dans  les  recepteurs  (130)  dispo- 
ses  dans  I'autre  machoire  (37);  et  35 
des  moyens  de  commande  (39)  montes  a  I'ex- 
tremite  du  corps  formant  support  (36)  qui  est 
eloignee  des  machoires  (37,  38)  et  destines  a 
mettre  en  action  les  moyens  d'entraTnement 
des  agrafes.  40 

ein  Paar  Offnungen  (181)  zum  reibschliissigen 
Erfassen  der  Schenkel  (177)  der  Klammer  auf- 
weist, 
die  Offnungen  (181)  eine  Konfiguration  haben, 
die  sich  von  der  Querschnittskonfiguration  der 
Klammerschenkel  (177)  unterscheidet,  wo- 
durch  ein  Festsitz  hervorgerufen  wird,  wenn 
jeder  Stapelschenkel  (177)  in  seine  entspre- 
chende  Offnung  (181)  eingesetzt  ist,  und 
die  Klammer  (176)  und  die  Aufnahme  (180)  so 
angeordnet  sind,  daC,  wenn  die  Schenkel  (177) 
der  Klammern  in  die  Aufnahme  (180)  einge- 
setzt  sind,  ihre  Schenkel  (177)  gegeneinander 
gedriickt  werden. 

2.  Befestigungsvorrichtung  nach  Anspruch  1,  bei 
der 
die  Offnungen  (181)  in  der  Aufnahme  oval  Oder 
elliptisch  sind; 
die  kleinere  Abrnessung  jeder  Offnung  kleiner 
als  der  Durchmesser  des  entsprechenden 
Schenkels  (177)  der  Klammer  ist;  und 
die  gro/tere  Abrnessung  jeder  Offnung  (181) 
grower  als  der  Durchmesser  des  entsprechen- 
den  Schenkels  (177)  der  Klammer  ist. 

3.  Befestigungsvorrichtung  nach  Anspruch  1  oder 
Anspruch  2,  bei  der  jede  Offnung  in  der  Auf- 
nahme  von  einem  Durchmesser  (178),  der  gro- 
wer  als  der  Durchmesser  des  entsprechenden 
Schenkels  der  Klammer  (173)  ist,  bis  auf  einen 
Durchmesser  (179)  verjungt  ist.  der  etwas  klei- 
ner  als  der  Durchmesser  des  entsprechenden 
Schenkels  der  Klammer  (173)  ist. 

4.  Befestigungsvorrichtung  nach  irgendeinem  der 
Anspruche  1  bis  3,  bei  der  die  Schenkel  (177) 
der  Klammer,  bevor  sie  in  die  Aufnahme  (180) 
eingesetzt  werden,  an  ihren  freien  Enden  von- 
einander  divergieren. 

7.  Instrument  selon  la  revendication  6,  dans  le- 
quel  le  logement  (63)  pour  agrafes  est  agence 
de  fagon  a  maintenir  par  frottement  les  agrafes 
(142),  leurs  jambages  etant  sensiblement  pa- 
rallels  I'un  a  I'autre. 

Anspruche 

1.  Eine  zweiteilige,  chirurgische  Befestigungsvor- 
richtung  aus  biologisch  akzeptablem  Polymer- 
Material  zur  Verbindung  menschlichen  oder 
tierischen  Gewebes,  wobei  die  Befestigungs- 
vorrichtung  umfafit: 

eine  W-formige  Klammer  (176);  und 
eine  Aufnahme  (180)  zum  Ineinandergreifen 
mit  der  Klammer,  wobei  die  Aufnahme  (180) 

5.  Befestigungsvorrichtung  nach  irgendeinem  der 
Anspruche  1  bis  3,  bei  der 
die  Schenkel  der  Klammer,  bevor  sie  in  die 

45  Aufnahme  eingesetzt  werden,  im  wesentlichen 
parallel  zueinander  sind;  und 
der  Abstand  zwischen  den  Offnungen  in  der 
Aufnahme  geringer  als  der  Abstand  zwischen 
den  Schenkeln  ist, 

50  wodurch  beim  Einsetzen  der  Schenkel  in  die 
Aufnahme  der  Abstand  zwischen  den  Schen- 
keln  verringert  und  die  Schenkel  reibschliissig 
in  den  Offnungen  gehalten  werden. 

55  6.  Chirurgisches  Instrument  in  Verbindung  mit  ei- 
ner  Befestigungsvorrichtung  nach  irgendeinem 
der  Anspruche  1  bis  5  zur  Verbindung  von 
Gewebe  mittels  der  Befestigungsvorrichtung, 
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wobei  das  Instrument  umfaflt: 
einen  Tragkorper  (36); 
ein  Paar  Backen  (37,  38),  die  an  einem  Ende 
des  Tragkorpers  (36)  angeordnet  sind; 
ein  Klammergehause  (63),  das  in  einer  der  5 
genannten  Backen  (38)  angeordnet  ist,  wobei 
das  Klammergehause  (63)  eine  Mehrzahl  von 
Offnungen  hat,  in  denen  die  W-formigen  Klam- 
mern  (142)  durch  reibschlussige  Beruhrung 
zwischen  den  Schenkeln  der  Klammern  (142)  10 
und  den  Wanden  der  Offnungen  gehalten  wer- 
den; 
ein  Gehause  (69)  fur  die  Aufnahme,  das  in 
dem  anderen  der  genannten  Schenkel  (37)  an- 
geordnet  ist;  75 
eine  Vorrichtung  (42),  die  an  dem  Tragkorper 
(36)  zum  Bewegen  der  das  Klammergehause 
(65)  enthaltenden  Backe  (38)  in  Richtung  der 
anderen  Backe  (38)  angeordnet  ist,  urn  den 
Zwischenraum  zwischen  den  Backen  (37,  38)  20 
zu  schlieCen  und  das  dazwischen  angeordnete 
Gewebe  zu  klemmen; 
eine  Klammereintreibvorrichtung,  die  an  dem 
Tragkorper  (36)  zum  Eintreiben  der  Klammern 
(142)  aus  dem  Klammergehause  (63)  in  Rich-  25 
tung  der  anderen  Backe  (37)  angeordnet  ist, 
damit  die  Klammern  (142)  mit  den  in  der  ande- 
ren  Backe  (37)  angeordneten  Aufnahmen  (130) 
verriegelt  werden;  und 
eine  Betatigungsvorrichtung  (39),  die  an  dem  30 
von  den  Backen  (37,  38)  abgekehrten  Ende 
des  Tragkorpers  (36)  zur  Betatigung  der  Klam- 
mereintreibvorrichtung  angeordnet  ist. 

7.  Instrument  nach  Anspruch  6,  bei  dem  das  35 
Klammergehause  (63)  reibschlussig  angeord- 
net  ist,  urn  die  Klammern  (142)  mit  ihren  im 
wesentlichen  parallel  zueinander  liegenden 
Schenkeln  zu  halten. 
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